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INTRODUCTION

Background

In 1976 the U.S. Navy experienced difficulties with A-TE aircraft that
operated in the western Pacific. It was shown(1)* that these difficulties were
caused by peroxides in the turbine fuel that attacked the neoprene diaphram in the
engine's fuel pump. To avoid similar problems in the future, it would be
advantageous to have a test method that would predict the maximum, or potential,
peroxide content of a fuel even before the fuel has any measurable peroxide
content. Thus far, attempts to predict fuel peroxidation tendencies were either too
time consuming or produced false trends relative to ambient temperature results.

Objective

The objective of this study was to develop a practical test method for the
prediction of the peroxide potential of fuels.

Approach

A study was made of the effects of oxygen concentration (pressure),
temperature, and test duration on selected kerosene-type fuels. As indicators of the
extent of fuel oxidation, oxygen uptake, peroxide content, formation of gum, water,
and acidity were measured. These data were then compared to the results of a
generally accepted long-term "bottle storage test" conducted at 43°C.

* Superseript numbers in parentheses indicate references listed at the end of
this report.
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. TEST FUELS

Four kerosenes were selected to serve as "model" fuels for the initial phases of
the program. One of these fuels (No. 0464) was a straight-run, salt-dried, and clay-
treated, additive-free Jet A, to serve as a pristine, stable fuel. Two hydrocracked
kerosenes were selected as potentially unstable fuels. Each of these unstable fuels
was also percolated through a column of activated alumina to remove the peroxides
and other polar components. Since one of the hydrocracked kerosenes {(No. 11310)
contained high concentrations of peroxides (420 ppm), it was only used after the
alumina treatment. The other hydrocracked fuel (No. 11381) was used in the
oxidation experiments both before and after the alumina treatment.

Chemical reactivity, including oxidizability of a fuel, depends upon the fuel's
chemical composition. Thus, in addition to the ASTM-type analyses summarized in
Table 1, a hydrocarbon-type analysis was also performed on each of the model fuels
by 1H and 13C nuclear magnetic resonance (NMR) spectroscopy. Proton-type
assignments were made according to the recommendations by Netzel and Hunter.(2)
Abbreviated NMR definitions are given in Table 2, while the spectroscopic data are

summarized in Table 3.

It should be noted that the H(®~1) protons are reactive benzylic types, and that <
H(B-N) include naphthene hydrogens beta to an aromatic ring and hydrogens on }
tertiary carbon atoms. It was expected that fuels with widely different oxidative
tendencies would exhibit gross differences in their NMR spectra, especially in their
H(a-1) and H(8-N) regions. Thus far, this expectation has not been fulfilled. The
concentrations of reactive sites in Table 3 as measured by NMR do not reflect the
relatively large differences in the reactivity of the test fuels with oxygen.
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TABLE 2. PROTON NMR DEFINITIONS

Chemical Shift Range

Symbol Definitions (ppm from TMS)
H(AR) =  Total Aromatic Hydrogens 6.6-8.3
H(OL) = Olefinic Hydrogens 4.0-6.0
H( a-1) = Methylene Hydrogens Alpha to Aromatic Ring 2.3-4.0
H( &-2) = Methyl Hydrogens Alpha to Aromatic Ring 1.9-2.3
H( B-N) = Naphthene Hydrogens Beta to Aromatic Ring

and Hydrogen on Tertiary Carbon Atoms 1.6-1.9
H( B) = B-CHg- and B -CHj3 to Aromatic Ring and

Normal Alkane -CHg-Hydrogens 1.0-1.6
H( Y) = Y-CHj3 to Aromatic Ring and Normal or

Branch Alkane -CHg Hydrogens 0.5-1.0

Source: Reference 2.

TABLE 3. HYDROGEN-TYPE ANALYSIS BY PROTON NMR SPECTROSCOPY

Percent Hydrogen Type in Fuels

H Type 11310/A1203 11381 11381/A1203 0464
H(AR) 2.4 3.0 2.9 2.7
H(OL) 0.0 0.0 0.0 0.0
H( x-1) 1.0 3.2 3.4 3.2
H( 2-2) 1.9 4.3 4.3 4.8
H( 3-N) 4.8 6.2 5.3 4.8
H( 3) 50.1 50.5 50.2 48.9
H( ) 39.8 32.8 33.8 35.5
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. APPARATUS AND PROCEDURES

To establish baseline data on the long-term stability of the four selected
"model" fuels, the generally accepted method of bottle storage at 430C(3) was used.
In this procedure, 200 mL of each of the test fuels were saturated with "synthetic"
air (21% 02 and 79% N9, purified) at 300 mL per minute for 5 minutes. Then the
fuel samples were stored for an extended time in the dark at 43°C in sealed 500-mL
amber borosilicate bottles. After aging periods of 1, 2, 3, and 4 weeks, followed by
4-week intervals, one bottle of each fuel was retrieved for analysis. The oxygen
content was determined by GC in both the liquid and vapor phases, in addition to
measurement of peroxides, gum, water, and acid number of the liquid phase. If the
oxygen concentration in the vapor phase was below 10.0 vol%, the remaining bottles
of the same fuel were again aerated, as described above.

Experimental accelerated oxidative stressing of these fuels was done in a
pressure reactor. The reactor was made of Type 316 stainless steel equipped with a
magnetically-coupled stirrer driven by a variable speed motor, an external electrical
heating element, and an internal cooling loop with automatic temperature control.
Valves and fittings permit introduction of gases and liquids and withdrawal of
samples either at the bottom or the top of the vessel. The sample is held in a
borosilicate reactor liner. Additionally, the reactor is equipped with a 1380 kPa
(200 psig) rupture disc, and a 1380 kPa (200 psig) recording pressure gauge, both of
which are replaceable with items rated at pressures up to 13,790 kPa (2000 psig). In
laboratory practice, the borosilicate reactor liner is charged with 300 mL of fuel.
The assembled system is then purged with oxygen of ultra-high purity (99.99% min),
followed by pressurization to a predetermined pressure, e.g., 689 kPa (100 psig).
While the fuel is stirred at about 150 rpm, the fuel temperature is raised to the test
temperature within 20-30 minutes, and held there for the test duration within a
tolerance of +0.50C. The pressure and temperature within the reactor are
continuously recorded to allow the calculation of the amount of oxygen that reacted
with the fuel. Upon completion of the experiment, the reactor is disassembled at
room temperature and atmospheric pressure. All the interior parts are washed, in
several increments, with a total of 30 mL of 2-propanol to collect and dissolve all
the formed water. The formed gum is dissolved in minimum measured amounts of
an equivolume mixture of toluene, acetone, and methanol (TAM). These washings
are added to the fuel that is analyzed for peroxides (ASTM D 3703), gum (ASTM D
381), water (ASTM D 1744), and acid number (ASTM D 3242).

.......

_____________
......................
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T IV. RESULTS AND DISCUSSION

A

‘ n Bottle storage of fuels under atomospheric air at 439C established the ranking
! '\'::?; of the four fuels in order of their expected storage stability. The experimental data
,‘S‘}:Z are summarized in Table 4. The same data are graphically presented in Figures 1
\"\» through 5, in which time dependence is illustrated for oxygen consumption in the
‘), vapor and liquid phases, as well as that of the generation of peroxides, water, and
.u" gum, respectively. Within experimental error, each of the variables give the same
ri ranking of fuels' storage stability, that is, the order of decreasing stability is: Fuel
':::': Nos. 0464, 11381, alumina-treated 11310, and alumina-treated 11381.

‘

f_‘:ﬁ: It is a generally accepted approximation that storage for about 12 weeks at
': 430C has about the same deteriorating effect on a fuel as does a full year of storage
5 under ambient temperature conditions. Since such a lengthy procedure is not
suitable for quality control, the goal of this project was to find accelerated fuel-
’”‘ aging conditions that yield comparable results. It was a further goal to design the
3;“: experimental matrix in such a way that the results would be usable for a chemical
'Jr'} kinetics treatment. In the experimental matrix, a cross-correlation was sought
L among time, temperature, and oxygen pressure effect as summarized:

e T

LAY

\w Temperature, °C Pressure, psig

> 60 50 100 150

) 80 50 100 150

559 100 50 100 150

“igtotey In this report, experimental results of fuel oxidations are described under the
. influence of 689 kPa (100 psig) oxygen at 60° and 100°C for stress durations up to 48
:;:Eij: hours, as summarized in Tables 5 and 6, respectively. Corresponding graphical
\ illustrations of data are given in Figures 6 through 9 and 10 through 13, respectively.
\‘:-':

. Data at 600C were obtained only after 24- and 48-hour stress periods. Oxygen
: depletion during the 60°C experiments, as measured by the pressure gauge, was
:';'-'-‘Ij insignificant. Oxygen uptake, as calculated from pressure gauge readings at room
Y. L temperature before and after the experiments, leveled off at a low value of about
9 19.2 mmole/L of fuel (with a standard deviation of 1.8). The peroxide buildup
:E.‘::_:'. paralleled the results obtained during the bottle storage. However, the quantities of
12

3
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o TABLE 4. BOTTLE STORAGE OF KEROSENES UNDER AIR AT 43°C
Z:;Z
f Liquid Phase
" Storage, 02 in Vapor 02, Peroxides, $.J. Gum, HZO’
j-‘_:} Fuel No. weeks Phase, vol 7 ppm ppm mg/100 mL ppm
LS
o
b 464 0 20,2 68 0 0.2 -
» 1 20.7 61 0 3.8 -
< 2 20.2 62 0 0.0 -
Ko 3 20.6 61 0 1.9 -
- 4 20.4 58 0 0.5 -
Voo 8 20.7 64 0 0.3 -
s 12 20.3 57 2 1.3 59
’ 16 20.4 45 2 1.2 41
0k 20 20.2 59 2 0.7 36
- 24 20.0 61 2 0.9 51
ot 11310/A1,0, 0 20.6 70 0 0.6 -
(o 1 21.0 55 5 3.4 -
e 2 20.0 71 14 0.2 -
- 3 19.9 62 26 0.8 -
NN 4 18.6 57 54 0.5 -
:}%n 8 16.2 53 124 0.5 -
s 12 11.9 33 243 0.4 67
16% 6.1 0 380 1.0 62
! 20 13.6 43 599 0.6 74
o 24 4.8 5 841 0.6 159
o
o 11381 "As Is" 0 20.6 72 1 2.6 -
s 1 20.6 59 3 5.9 -
o 2 20.5 60 2 1.6 -
3 20.9 58 2 1.7 -
- 4 20.6 59 4 0.9 --
;Qki 8 20.6 61 8 0.4 -
o 12 20.4 60 5 1.2 43
;a*i 16 19.4 41 34 1.7 32
o 20 20.2 59 16 0.8 59
®. 24 7.6 5 362 2.0 59
-
- 11381/A1,0, 0 20.6 69 0 1.0 --
R 1 20.7 54 2 A --
s 2 21.3 63 6 0.8 -
LT 3 20.3 59 11 1.1 -
P 4 19.9 50 21 0.4 --
A 8 14,6 42 137 0.3 -
AN 12% 4,2 0 386 1.4 72
X7 6% 8.2 0 610 2.6 79
v 20% 4.3 6 1119 2.7 167
s 24 4.8 0 1471 6.1 258
1’ *Reaerated
(-~
. 13




(LNZOYAd ‘ASVHd HOdVA NI NADXXO) Dof¥ LV UIV HIANN ADVHOLS A'LLLOS T FUNDIL R
EA
SM33IM “IWIL 3IOVHOLS PR

~

. 5

«
. " -
X X

62 22 St 21 S 2 &
1 T T T Y 1 ) T LA T — 1 L T T 4 T T L] L] _ 1 T T Y l& ¢ ..h
] £
- ‘.,‘NJ,
031V3¥L VNIWNY °“IBEIT “ON X .
03A1303¥ SY “I8EI1 ON X g
Q31V3d¥L VNIWNTV “BlEll “ON O oY
vrore B "

"

L R
M --.~~

) ..
allnfafulaYa

‘dSYHd ¥0dVA NI N3IDAXO

K
r, -™
< S
— o
o v, 8 7

LI

»

¢

1

¢

LANIAJN3A

e
i,

e
i

ez m&

e
e N N,

s --~ /s ... R LS Py SO MO | e y S D N AL A 6 -~. ) T et (3 *
: T B 4 . . eyt b et e 5N - g
s Tl e et R e @ R B @ g @ b @ittt @b
- s - . & 2 - . Ao . 5 - e




(Wdd ‘dSVHd dINdI'T NI NIDXXO0) Doty LV HIV H5ANA ADVHOLS A'LLLOE “Z AUNDIA

SMIIAM “3SWIL 3OTVHOLS

- L) L) LI 1 - L] L L4
031V3NL VNIWNTY °*IBELT "ON % - gg
0O3A13038 sy “IS8ell "ON X
g31V3YHl VNIWNTY “‘@letll "ON O
vS9v3 °"ON B
s13n4d .
281
e sl RTINS R~ LTI A N TN LARN GRS Y e BRI S AR PL TR L PR TR TN
Lo @B T - ,‘.J,,.\/... e . L RN 4. ALY .“j.ﬁ-. B N A @ e @ LN S SO
“ “as WA - e PRapr. = - TIRLEINS - ) » - - N

‘3SYHd AINBDITT NI N3IYAXO

Wdd

. e
......
T




Calca el SAR Sash S o At~ Sod

Il A e nas a o e A BMENA M - e St B MBS AR G as g e aa Sl i A SRS o4 e a- e L -amon oo aom and ome sk il okl as o~ o
.

(Wdd ‘SAAIX0Y¥Ad) Doty LV UIV YAANQA ADVIOLS A'LLLOY °¢ AUNDIA

SHM3IIM "IWIL FJIOVHOLS

=T ac ST ‘a1 ‘S

031V3¥l VNIWNTVY °‘1I8ET1
O3AI3033M SY °IBET1
a3.Lv3¥L VYNIWNTY °‘BlET1
veve

“ON
“"ON
“‘ON

B O X %

s13N4d

~
DR RN
LY P, ¥

o

v i

-

Koala

‘Bac

R
TGRS
oAy

Se "t
-

‘aav

LS

ety
ala~ita

Ryute]

ST
Al acala)h

16

B8

al

it B

‘S3Q1IX0H¥3d

.-,

1 o3l

Ndd
AT

.
N

. -"-‘.‘ -
MLV R Y

1 gact

1 -vov X

L S
“L'A. e

o

e %1% 1= R

VTSR Y

Py

L e,

L,

.

Y
AOAS

LA

q
¢
L




i
i
j

(Wdd “44LVM) Dof¥ LV ¥IV HAANA ADVIOLS A1LLOL ¥ AUNDId

b

) SM33IM “3IWIL 3ITVHOLS

y 1.\- \AA

| n“..m

| sz 82 o1 B1 = ‘2 m

W [ T T T - T T T LS T T T T R | T T T T T T T T T l& s
] &

' ] A

P p

: i

1 2s

h ]

3

\ 131

w ] £

: >

. & —

i . ﬂ ~

] 1 -Bst :

p | d

. v

' : Z

1 031Vayl VNIWNTY °“IBETT "ON % |

g3AI3338 SY °I18€E11 "ON X - -pgz

; O3LVI¥L VNIWNV “B1ETT "ON O |

varea ON B |

w s13nd |

: -1 -@se

“ ]

M .
4

“ ]

1 BaE

]

9

]




L2hnt dhalh ek Skt et thad A Al Ao S b Sl wn i oe Atm Sa Sie Sas M AR B ARL-ak -l oab cad oo PP rww

WEEKS

STORAGE TIME,

ALUMINA TREATED

AS RECEIVED
ALUMINA TREATED

11381,
11381,
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FIGURE 5. BOTTLE STORAGE UNDER AIR AT 43°C (GUM, MG/100 ML)
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TABLE §. OXIDATION OF KEROSENES AT 180°C UNDER AN INTTIAL OXYQGEN PRESSURR OF 100 PSIO

Oxygen
Time, Used, Peroxides, §.J.Gum, Vater, TAN, Oxygen Depletion (pst) Vs Ttme (hours)

Fuel No. Date hr  smole/L Ppm mg/100aL ppm =g Kol/g T T 3 ¢ 6 8 10 17 1a 16 18 3 212 %
0464 1] [} 0 0.2 42 <0.1 I
Vkba 10-31-84 & 17.6 2.8 0.3 56 -— 108 108 108 108 108 oo o= == <= o= ;. =
0464 10-13-8 24 13.0 e.5 0.5 -_ - 110 110 110 110 110 1110 110 110 110 110 (10 110 110 110
11310/A1.0. ) 9 0 0.6 29 <0.1 -— em e= e ee  e= - o= we e e -_— = -
11310/A1.0. 11-12-84 & 25.4 44 0.5 28 <0.1 108 108 10?7 107 == — <o o= = = e = = e
11310/A1.0. 10-23-84 6 23.0 60 0.5 40 - 1o t10 110 {10 109 = == o= = = = = = o
11310/A1.0. 01-24-85 16 24.4 263 2.5 342 -_— 115 U1S 115 118 116 113 111 109 107 105 o= = = -
11310/A1.0. 10-17-84 24 99.3 949 2.7 450 -_ 1 1t iy 1 109 107 103 98 93 88 83 77 n 65
11381 0 0 0 2.6 40 <0.1 e N R
11381 01-11-8% & 9.3 49 8.5 112 - 116 116 116 116 116 o oo o= == == oo oo o
11381 01-31-85 6 11.? 34 2.3 132 <0.1 112 112 112 H2 12 = o= = o o= - -

11381 Average 6 10.% 42 5.4 122 <0.1
11381 St. Dev. 0 1.7 n LY 14 -
11384 01-08-8% 10 20.4 146 10.9 287 - ML UL 1 1 L0 110 108 o= e —~ e - e~ =
11381 01-10-85 10 9.9 96 7.4 197 0.2 H3 U3 113 113 112 11 108 e es e o ae o~ -

Averags 10 20.2 121 9.2 227 0.2

St. Dev. O 0.4 s 2.5 42 -
11381 11-28-84 16 57.0 648 3.8 148 0.1 107 107 107 107 107 106 105 102 97 88 ~ — - —
11381 01-28-83 16 52.8 851 26.6 421 -— 112 112 U2 112 112 110 109 108 98 89 - — = -
1138 Average 16 54.9 750 15.2 285 0.2
11381 St. Dev. O 3.0 144 16.1 193 0.1
1138 10-02-84 24 137.0 1900 56.0 -— -— 109 109 109 109 109 108 106 03 98 91 81 68 356 43
11381 10-05-84 24 128.6 2028 50.5 - -— 108 108 108 108 108 107 106 103 99 93 B4 73 60 &7
11381 11-26-84 24 151.7 1941 10.0 936 0.6 109 109 109 109 109 108 106 103 97 @7 75 60 46 34
11381 01~15-83 24 153.8 2397 -— 486 - i1 11l e Il 11y 109 106 102 94 & 71 7 4l 33
11381 Aversge 24 162.9 2067 58.8 ni 0.6
11381 St. Dev. O 12.1 27 10.1 s -
11381 01-16-8% 48 236.6 2080 598 3298 5.3 (110)(105) (102) (99) (83) (73} (63) (56) (49) (43) (37) (32) (27) (23)
11381/A1.0. 0 0 0 1.0 kY <0.1 L T T e T TR A
11381/Ak.0. 11-07-84 & 26.7 91 L1 32 <0.1 106 106 106 106 == == = = = - - - -
11381/A1.0. 10-29-84 6 29.7 209 0.7 - -— 108 108 (07 {06 104 o= = = = = @ @— @ -
11381/A1.0. 12-06~34 & 25.4 143 .1 15 <0.1 108 108 107 107 106 «= o= == o= ==  e= e = e
11381/A1.0. 12-17-84 6 26.7 120 0.% 23 <0.1 108 108 108 107 106 - -— - -_— e = -
11381/A1.0.  Averege 6 27.3 158 0.8 19 <0.1
11381/A1.0. St. Dev. 0 2.2 46 0.3 6
11381/A1.0. 11-30-84 10 40.9% 114 0.2 29 <0.1 108 108 108 108 108 108 107 == —= = = == <=
1138 /AL.0. 12-18-84 (O* 35.7 387 2.2 39 <0.1 107 107 107 (07 106 103 99 = —= = = = - @ @—-
ti38i/AL.0. Average 10 4l.} 251 1.2 34 <«0.1
11381/A1.0. St. Dev, [} 7.6 193 1.4 7 -
11381/A1.0. 12-19-84 16* 96.9 1400 13.5% 509 0.2 107 107 107 106 104 101 96 89 79 68 —~ = — -
11381/A1.0. 01-03-85 16 115.8 1479 a4 835 0.4 107 107 106 105 102 97 8% 79 67 8% = — —= —
11381/A1.0. 01-30-85 16 71.5 1381 15,7 631 - 112 112 112 112 112 11l 109 105 98 89 = — = —
11381/AL.0. Average 16 96.7 1420 20.4 658 0.3
1(381/AL.0. St. Dev. o 19.2 32 10.2 16$ 0.1
11381/A1.0. 10-08-84 24 153.1 1613 76.3 - _— 12 112 112 111 110 106 102 96 @7 77 66 54 &) n
11381/A1.0. 10-10-84 24 166.8 1749 70.7 - -— 111 110 110 110 109 106 100 93 83 T2 60 48 36 24
11381/A1.0. 12-19-84  24* 150.6 1872 57.2 1264 <0.1 e oto1r 1t 109 tos 103 98 91 82 n 59 46 33
11381/A2.0. Aversge 24 156.8 1743 68.1 1264 0.2
11381/A1.0. St. Dev, 0 8.7 130 9.8 —_ 0.1
Al.O. Puel parcolated thru slumina
3 Seco! batch of fuel percolated through activated neutral siumine
{) System represeurized sfter first 24 hours of oxidation. Pressure readings taken during the second & hours of etress.
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water and gum that were generated, gave inconclusive results. In no instance, were

measurable amounts of acidic components produced.

Oxidation of the same kerosenes at 100°C under the influence of 689 kPa (100
psig) of oxygen (99.99%) produced substantial degradation while producing only small
amounts of acidic components. When the results of these experiments were
compared with those of the bottle storage, it was apparent that both methods agree
on the identity of the most stable fuel (No. 0464) and the least stable fuel (No.
11381, alumina-treated). However, the two intermediate fuels' positions have been
interchanged. No explanation for this observation may be offered at this time.

The tentative relative ranking of the four fuels after ultimate indicated stress
periods by the three test procedures are summarized in Table 7.

A further observation may also be made from the pressure gauge readings
during test, as given under the heading of "Oxygen Depletion" in Table 4 and 5. As
discussed previously, the reactor was pressurized to a predetermined extent, e.g.,
100 psig, at a measured room temperature. Upon completion of the test, the
reactor and its contents were cooled to room temperature, and pressure and
temperature readings were taken again. From these data, the total amount of
consumed oxygen was calculated. During the test, a continuous recording was made
of the reactor pressures. As the reactor was heated from room temperature, e.g.,
230 to 1000C, the pressure inside the reactor should have increased from 689 kPa
(100 psig) to 896 kPa (130 psig). It was found, however, that a maximum pressure of
800 kPa (116 psig) developed 1 hour after the reactor reached the set temperature
of 1000C. The average initial pressure was 758 kPa (110 psig) with a standard
deviation of 17.2 kPa (2.5 psig). Similarly, at 60°0C the calculated oxygen pressure
of 786 kPa (114 psig) was higher than the observed pressures given in Table 4. In
both cases, the balance of the oxygen was assumed to be the increased amount of

oxygen that dissolved in the fuel due to the increase in temperature.
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TABLE 7. RANKING OF FUELS ACCORDING TO VARIOUS TESTS

Property "Stable Fuel" "Unstable Fuel"

Fuel Identification Number k

Bottle Storage: 439C/24 weeks .

Oxygen in vapor phase 0464 11381 11310A 11381A
Oxygen in liquid phase 0464 11381 11310A 11381A
Peroxide content 0464 11381 11310A 11381A
Water content 0464 =~ 11381 11310A 11381A
Gum content 0464 = 11310A 11381 11381A

Reactor; 60°C/100 PSIG/48 hours

Oxygen consumed 0464 = 11381 11381A 11310A
Peroxide content 0464 =~ 11381 11310A 11381A
Water content 11381 11381A 11310 0464
Gum content 11310A 0464 11381A 11381

Reactor; 1009C/100 PSIG/24 hours

Oxygen consumed 0464 11310A 11381 11381A
Peroxide content 0464 11310A 11381A 11381

Water content - 11310A 11381 11381A
Gum content 0464 =~ 11310A 11381 11381A
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V. CONCLUSIONS AND RECOMMENDATIONS

Through the generally accepted 43°C (110°F) bottle storage method of
accelerated fuel aging, the relative ratings of four selected fuels' oxidative
tendencies were established. In this method, storage for about 12 weeks produced
results comparable to a full year's storage under ambient conditions. To develop a
practical test method for the prediction of peroxide potential of fuels, experimental
conditions were sought that the oxidative tendencies of fuels could be assessed
within a reasonable time, i.e., less than 48 hours. Accordingly, a matrix of
experiments was designed to allow selection of those reaction conditions that would
give results comparable to the 439C bottle storage experiments. Additionally, the
results of these experiments would allow the development of global reaction kinetics
to aid the determination of fuel peroxidation potential. From the partially
completed experimental matrix (as defined earlier), fuel stressing was completed at
600 and 100°C under an initial oxygen pressure of 689 kPa (100 psig). Experimental
results at 600C gave inconclusive results. Results of the 100°C experiments
produced essentially self-consistent results that also agreed with those of the bottle
storage for the most stable and least stable fuels. Results of the two intermediate
stability fuels, however, were interchanged.

It is recommended that the proposed experimental matrix be completed to
allow completion of project objectives. However, as a consequence of inconclusive
findings at 60°C and 689 kPa (100 psig), it is recommended that the original matrix
be modified to delete the 345 kPa (50 psig) condition at 60°C. This work should then
be followed by determination of reliability and accuracy of this possible new
practical analytical method.
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